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wave speed measured on our meter before the swell and less than the shear wave speed after
the swell.

We discovered that She fluidization of particles at finite, but even small Reynolds numbers
was dominated by local mechanisms associated with wakes and turning couples on long bodies.
One sphere falls in the wake of another, they kiss, then tumble by the action of the
turning couple which turns long bodies broadside onto the stream.,' We are working on
showing that4 these mechanisms lead to stable arrays of spheres aligned perpendicular to
the stream giving a physical foundation to the mathematical assumption that there are regimes
of flow governed by one dimensional equations.) We are studying the two phase flow of two
liquids including rollers, fingering flows,.- te formation of emulsions and controlled
breaking of liquid f ment:..

We have carried out a complete linearized analysis of the stability of water lubricated
pipelining of viscoug oils ~Aih~r includes all of the main physical mechanisms underway,
except gravity. The theory appears to be in goc-1 agreement with experiments. iJ_

/
We studied coating and rimming flows the context of a theory of rigid rotations of two
fluids. We explained the d'namics of rollers in terms of minimizing an interfacial
potential. We showed how to compose coating flows from this potential for axial variations
and lubrication theory for radial variations.
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Statement of the Problems Studied

1. Theoretical studies of hyperbolicity and change of type in the flow of viscoelastic
fluids.

2. Experimental studies of shear wave speeds in viscoelastic fluids.

3. Mathematical studies of short wave instabilities and ill-posed problems.

4. Experimental studies of nonlinear mechanisms in the fluidization of beds of
particles.

5. Theoretical studies of rigid motions of two fluids, coating and rimming flows.
Experiments for this theory.

6. Linearized stability studies of water lubricated pipelining.

Sumary of Results

A brief summary is found in the "abstract" on the report documentation page.
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